
WE CLAIM: 



interest; and 



A data acquisition and telemetry system, comprising: 
(a) at least one probe in communication with at least one medium of 

(m a reader, said reader transmitting at least one excitation signal 
having at least an anergy component to said at least one probe, said at least one probe 
using said energy co^iponent of said excitation signal to: 

^i) measure at least one parameter of said at least one medium 

of interest; and 

(ii) \ transmit at least one data signal, said at least one data signal 
being received by said readeV 

^ The data acquisitlbn and telemetry system according to Claim 1, wherein 
said at least one data signal compnses a digital carrier signal modulated to indicate a 
measured value of said at least one parameter. 

The data acquisition and\elemetry system according to Claim 2, wherein 
said digital carrier signal is at least frequency modulated. 

The data acquisition and telenietry system according to Claim 1, wherein 
said at least one excitation signal comprises a mqdulated carrier signal. 
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The data acquisition and telemetry system according to Claim 1, wherein 
said at leak one data signal has a frequency con^espo a measured value of said at 

least one parsuneter. ' ^ct" . 

The data acquisition and telemetry system according to Claim 1, wherein 
said energy component of said at.least one excitation signal comprises radio frequency 
energy. 

The data acquisition and telemetry system according to Claim 1,. wherein 

V. I* 

said at least one excitation\^ignal and said at least one data signal have substantially 
different frequencies. . 

The data acquisition and telemetry system according to Claim 1, wherein 
said at least one excitation signal ^id said at least one data signal have substantially 
equal frequencies. 



The data acquisition anoMelemetry system according to Claim 8, wherein 
said reader comprises blocking circuitry, \aid blocking circuitry substantially preventing 
said at least one excitation signal transmitted by said reader from being received by said 
reader. 



46 



Docket No. LIT-PI-478 





said at least one m 



cquisition and telemetry system according to Claim 1, wherein 
interest comprises soil. 



The data acquisition and telemetry system according to Claim 10, wherein 
said at le^t one parameter comprises moisture content of said soil. 

he data acquisition and telemetry system according to Claim 10, wherein 
said at least one parameter comprises soil matrix water potential. 

The dataWquisition and telemetry system according to Claim 1, wherein 
said at least one probe and^aid reader each comprise respective means for receiving and 
transmitting signals, said respective means for receiving and transmitting signals 
cooperating with each other to eistabhsh an inductive couple between said at least one 
probe and said reader, said inductive couple facilitating at least transfer of data and 
energy between said at least one prob\and said reader. 

The data acquisition and telemetry system according to Claim 13, wherein 
each of said respective means for receiving and transmitting signals comprises at least 
one transmit/receive coil. 
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<t5.\ The data acquisition and telemetry system according to Claim 13, wherein 
each of saimrespective means for receiving and transmitting signals comprises at least 
one antenna. \ 



ThAdata acquisition and telemetry system according to Claim 1, wherein 
said at least one excftation signal is selectively transmitted by said reader. 

The data acquisition and telemetry system according to Claim 1, wherein 
said reader converts said £^t least one data signal to corresponding moisture content data. 

The data acquisition and telemetry system according to Claim 1, wherein 
said at least one excitation sigpal further comprises a data component. 

The data acquisition and telemetry system according to Claim 18, wherein 
said data component comprises at l^ast one instruction for execution by said at least one 
probe. 




A data-acquisition-and-t^emetry control system for facilitating 
substantially real-time management of an\object system, comprising: 

(a) at least one probe in communication with at least one medium of 



interest; 



(b) a reader; and 
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(c)\ a control module, 
wherein, saia reader transmits an excitation signal having at least an energy 
component to said at\east one probe, said at least one probe using said energy component 
to measure at least ondparameter of said at least one medium of interest and to transmit a 
data signal received by sVid reader, said reader generating, and then transmitting to said 
control module, at least one set of instructions corresponding to said data signal received 
from said at least one probe,\said control module converting said at least one set of \ 
instructions into at least one control signal, and said control module transmitting said at\ 
least one control signal to the object system so as to cause a corresponding response by \ 
the object system. \ ^ 

The data-acquisition)and-telemetry based control system according to 
Claim 20, wherein said excitation sighal comprises a modulated carrier signal. 

The data-acquisition-and\telemetry based control system according to 
Claim 20, wherein said excitation signal further comprises a data component. 

The data-acquisition-and-telemetry based control system according to 
Claim 20, wherein said data signal comprises\a modulated carrier signal. 

y^!^^ The data acquisition and telemetiytcontrol system according to Claim 20, 
wherein said at least one probe and said reader eacm comprise respective means for 
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receivings and transmitting signals, said respective means for receiving and transmitting 
signals codperating with each other to establish an inductive couple ^^tween said at least 
one probe arid said reader, sajd inductive couple facilitating at least transfer of data and 
energy betwean said at least one probe and said reader,. 



Tha data acquisition and telemetry system according to Claim 24, wherein 
each of said respective means for receiving and transmitting signals comprises at least 
one transmit/receive coil. 



The data acquisition and telemetry system according to Claim 24, wherein 
each of said respective means for receiving and transmitting signals comprises at least 



one resonant antenna. 



2X The data acquisitio'k and telemetry system according to Claim 20, wherein 
said reader further comprises a data link, said data link facilitating download of data 
obtained from said data signal to at leafet one remote site. 




to Claim 2u, 



The data acquisition and telemetry system according to Claim 2tf, wherein 
said at least one remote site comprises a web\ite on a global computer network. 
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The data acquisition and telemetry system according to Claim 20, further 
comprising a feedback loop between said control module and the object system, said 
control moqiile using said feedback loop at least to monitor object system responses. 

probe for use in conjunction with a reader to facilitate measurement of 
moisture contentV)f soil, comprising: 

(a) \ a body; and 

(b) \ at least one electronic circuit attached to said body and being in 
operative communication with the soil, said at least one electronic circuit using an energy 
component of an excita|ion signal transmitted to the probe by the reader to measure the 
nioisture content of the soil and to transmit a data signal to the reader, said data signal 
indicating the moisture content of the soil. 

The probe according to Claim 30, wherein said at least one electronic 
circuit comprises at least one enorgy^torageca said at least one energy storage 

capacitor storing energy from said mergy component and releasing^tored energy when 
said;Stored energyireaches a predeteralined level so as to cause at least a portion of said at 
least one electronic circuit to resonate anM transmit said data signal, said data signal 
having a frequency substantially different than that of said excitation signal. 




according to Claim 30, wherein said energy component causes 
said electronic circuit to resonatesoThat^^ data signal transmitted by said at least one 
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electronic^rQuit has a frequency substantially equal to a resonant frequency of said at 
least a portion of saia^fctj^^st one electronic circuit. 

£ according to Claim 32, wherein said at least one electronic 




circuit comp^es an^M^ctive Joop and a moisture sensing capacitor. 

The probe according to Claim 33, wherein said moisture sensing capacitor 
4as a capacit^ce which varies according to the moisture content of the soil so that said 
^resonant frequency of said at least one electronic circuit is primarily determined by said 
capacitance of said moisture sensing capacitor. 

The probe a^ording to Claim 30, wherein said at least one electronic 
circuit comprises a variable frequency oscillator, said energy component causing said 
variable frequency oscillator to resonate so as to produce said data signal, said data signal 
having a frequency substantially eqiii^l to a resonant frequency of said variable frequency 
oscillator. 

The probe according to ClainNsS, wherein said variable frequency 
oscillator comprises at least one moisture sensing capacitor having a capacitance which 
varies according to the moisture content of the soiI\proximate to the probe so that said 
resonant frequency of said variable frequency oscillatpr is primarily determined by said 
capacitance of said moisture sensing capacitor. 
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\ J:?f. The probe according to Claim 36, wherein said moisture sensing capacitor 
comprises a hydrophihc dielectric. 

3«. \ The probe according to Claim 37, wherein said hydrophilic dielectric of 
said moisture sensing capacitor substantially comprises said soil. 

^3^/ The probe according to Claim 30, wherein said at least one electronic 
circuit comprises at least one moisture sensing capacitor having a capacitance which 
varies according to the moisture content of the soil, and said moisture sensing capacitor 
producing a discharge sigrml analogous to the moisture content of the soil so as to 
facilitate production of said data signal. 



U). The probe according to Claim 39, wherein said at least one electronic 
circuit converts said discharge signal of said capacitor into a carrier signal and modulates 
said carrier signal so as to produce said data signal. 




The probe according to (Slaim 30, wherein said at least one electronic 
circuit demodulates a data component of spid excitation signal so as to extract at least one 
instruction from said data component. 



A moisture mapping system for facilitating a substantially real-time 
determination of moisture content of a zone of intSjest, comprising: 
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(a) \ at least one probe in communication with the zone of interest; 

(b) V reader selectively transmitting an excitation signal to said at least 
one probe, said at least one probe using an energy component of said excitation signal to 
measure the moisture contem of the zone of interest and to transmit a corresponding data 
signal to said reader, said corresponding data signal indicating the moisture content of the 
zone of interest, said reader proce^ssing said data signal so as to determine a 
corresponding value of the moisture content of the zone of interest, said reader storing 
said corresponding value of the moismre content of the zone of interest, said 
corresponding value of the moisture content of the zone of interest comprising a moisture 
map^ifttiezone^ and 

(c) means for transporting said reader throughout the zone of interest 
so as to place saidjreader^ at least one^probe. 



The moisture mapping system according to Claim 42, v^herein said 
excitation signal and said data signal are digital, andsaid processing of said data signal 
by said reader comprises demodulation of said data signal. 




The moisture mapping system according toU^laim 42, wherein said data 
signal has a frequency corresponding to the moisture contenKof the zone of interest, and 
said reader converts said frequency of said data signal into sai(^corresponding value of 
the moisture content of the zone of interest. 
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AX The moisture mapping system according to Claim 42, wherein said means 
for transporting said reader comprises an irrigation system. 



^^^(C \The moisture mapping system according to Claim 42, wherein said reader 
and said at least^ne probe each comprise a respective transmit/receive antenna, said 
respective transmiu(receive antennas cooperating to facilitate formation of an inductive 
couple between said reader and said at least one probe, said inductive couple facilitating 
transfer of at least data and energy between said reader and said at least one probe. 




. / A precision irri^tion system for facilitating substantially real-time 
moisture content evaluation and iVigation of an agricultural field, comprising: 

Ja) a plurality of I^robes in operative communication with the 
agricultural field; 

(b) a reader, said reader transmitting an excitation signal to said 
plurality of probes, an energy component of\said excitation signal causing each probe that 
receives said excitation signal to determine moisture content of soil proximate to said 
each probe, respectively, and said energy component causing said each probe to transmit 
a data signal corresponding to said moisture contenVto said reader; 

(c) a mobile irrigation structure having a plurality of nozzles attached 
thereto, said plurality of nozzles being in fluid communiWion with a water source, and 
said mobile irrigation structure transporting said reader thrVighout the agricultural field 
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so\as to facilitate operative communication between said reader and said plurality of 
proves; and 

(d) a control module in operative communication with said reader and with 
said pkrality of nozzles, said control module sending at least one control signal to said 
pluralityVf nozzles so as to regulate flow of water therefrom, said control signals 
corresponding to moisture content data gathered by said reader from said plurality of 
probes. 



The precision irrigation system according to Claim 47, wherein said 
mobile irrigation struVture comprises a center pivot irrigation system. 



4^ The precision irrigation system according to Claim 47, wherein said 
mobile irrigation structure cbmprises a linear move irrigation system. 

The precision irrigation system according to Claim 47, wherein each of 
said plurality of nozzles is configured for individual control. 



The precision irrigation system according to Claim 47, wherein said 
excitation signal further comprises a data component, said data component carrying at 
least one instruction from said reader to\aid plurahty of probes. 
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^ ^,^2. The precision irrigation system according to Claim 47, wherein said 
excitation signal and said data signal are digital. 



method for facilitating substantially real-time management of an object 
system, comprising the steps of: 

(a) \ placing at least one probe in communication with a medium of 
interest; ^ ^ 

(b) establishing an inductive coilple between said at least one probe 

and a reader; 

(c) transnutting at least energy from said reader to said at least one 

\ 

probe by way of said inductive c^ple, said energy causing said at least one probe to 
measure at least one parameter of said medium of interest and to transmit at least a data 



signal to said reader by way of said inductive couple, said data signal indicating a 
measured value of said parameter; 

(d) processing said data signal received by said reader so as to extract 
at least said measured value of said parameter; 

(e) using said measured value of said parameter to generate at least 
one set of instructions; 

(f) translating said at least on'^ set of instructions into at least one 
control signal; and 

(g) transmitting said at least one cWtrol signal to the object system so 
as to cause at least one corresponding response by the object system. 
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The method according to Claim 53, wherein establishment of said 



inductive cWple is facilitated by transporting said reader into operative communication 
with said at least one probe. 



The method according to Claim 53, wherein establishment of said 
inductive couple is facintated by transporting said at least one probe into operative 
communication with said reader. 




The method according to Claim 53, wherein at least steps (b) through (f) 



are performed substantially in real time. 



The method according to^Claim 53, wherein steps (b) through (f) are 
performed substantially continuously. 

^^f^ The method according to ClaiiA53, further comprising the step of 
monitoring said at least one corresponding response by the object system. 



The method according to Claim 53, further comprising the step of using 
said reader to transmit data to said at least one probe by way of said inductive couple so 
as to facilitate control of said at least one probe by said reader. 



58 



Docket No. LIT-PI-478 



The method according to Claim 53, wherein said step of processing said 
data signJ^l received by said reader comprises demodulating said data signal. 

.The method according to Claim 53, wherein at least steps (b) and (c) occur 
substantially simultaneously. 




)2. A soil moisture sensor for measuring moisture content of soil in an 
agricultural field, conitorising: 

(a) a Plurality of probes, each of said plurality of probes having an 
electronic circuit with a mQisture sensing capacitor in operative communication with the 
soil, each said moisture sensqig capacitor having a hydrophilic dielectric so that 
capacitance of each said moisture sensing capacitor varies so as to at least indirectly 
correspond to the moisture contem of the adjacent soil, and each of said plurality of 
probes having a tuned circuit recei\ne/transmit antenna; and 

(b) a reader, said reader having at least one tuned circuit 
receive/transmit antenna selectively transmitting a digital excitation signal to each said 
tuned circuit receive/transmit antenna of said plurality of probes, said digital excitation 
signal cooperating with said at least one txxn^d circuit receive/transmit antenna of said 
reader and respective tuned circuit transmit/receive antennae of said plurality of probes so 
as to facilitate establishment of an inductive couple between said reader and said plurality 
of probes, an energy component of said digital e?a:itation signal energizing at least a 
portion of each of respective said electronic circuits\o that respective said moisture 
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sen^Qg capacitors each produce an analog signal corresponding to the moisture content 
of the adjac^it soil, each of said plurality of probes then converting respective said 
analog signals to re^p^tive digital carrier signals and modulating said respective digital 
carrier signals so as to prodbc^e a digital data signal indicating moisture content of the 
adjacent soil, each of said plurality o|j)robes then using respective said transmit/receive 
antennae to transmit respective said digitalMata signals to said reader. 
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